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Subduction overview
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Slab seismicity
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Slab seismicity
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Slab seismicity
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Slab seismicity
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Slab seismicity

Martinod et al., 2010
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Slab seismicity - subarc region
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Slab seismicity - subarc region
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Slab seismicity - subarc region
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Slab seismicity - post arc
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Slab seismicity - post arc

(o))

o

o
|

&
-
>,
=
O
&
82
)
7))
e
@
L
-
O
)
©
X
©
S

hotter <

> cooler

seismicity from Engdahl et al., 1998

200

400

600

thermal parameter/10, km
convergence velocity - slab age - sin(dip)

800




Outline

- Subduction overview

- Methods
- Slab seismicity distributions
- Velocity tomography

- Attenuation tomography

- Shear-wave splitting

- 2D thermal and mineralogical modeling




Velocity tomography - global
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Velocity tomography - global
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Velocity tomography

Velocity affected by:
-temperature: T 1, Vp {, Vs |, Vp/Vs 1
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Velocity tomography - local
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Velocity tomography - local

- low-velocity ‘hot
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Velocity tomography - local

Vp Nicaragua

60

.|.|.|.|.|.|.|.|]|.1<é>

TTTTTTTTTTTTTrTrTrITlm

Syracuse et al., 2008 Distance, km

- up to 20% serpentinization or
3 wt% H,O in Nicaraguan slab

20
40
60
80
100
120
140
160
180
200

Costa Rica

7
=
-

TN M

P N S N A A B P T

Caribbean

V¥ TUCAN station

V¥ permanent station
A volcano




Velocity tomography - local
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Velocity tomography - local
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Velocity tomography - local
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Velocity tomography
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Velocity tomography
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Attenuation tomography
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Attenuation tomography
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Attenuation tomography
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Attenuation tomography
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Attenuation tomography
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Shear-wave splitting
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Shear-wave splitting
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Shear-wave splitting
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Shear-wave splitting
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Shear-wave splitting
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Shear-wave splitting
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Shear-wave splitting
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Shear-wave splitting
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Shear-wave splitting
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Shear-wave splitting
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Shear-wave splitting
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Shear-wave splitting
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2D thermal modeling
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2D thermal modeling
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2D mineralogical modeling
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Global water-release budgets

van Keken et al., 2011



Global water-release budgets
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Summary

- Seismology provides a variety of geodynamical constraints on subduction
- shapes of subducting slabs, from trench to below transition zone
- temperature and melt distributions of the mantle wedge
- hydration state of slabs and wedges

- flow patterns of mantle wedges

- Complex 3D patterns are observed in all types of seismic results,
indicating a need for geodynamical models to account for and help

explain these features




